ABSTRACT Most patients with chronic obstructive lung disease prescribed oxygen at home by their family doctor use it for short periods when they feel breathless. Many patients are normoxic. Nineteen patients with advanced disease and variable hypoxaemia undertook exercise until they indicated severe breathlessness on a 100 mm visual analogue scale. Air, 67% oxygen, and air delivered from a cylinder in an identical manner to the oxygen were randomly administered during the recovery periods. Respiratory rate, heart rate and oxygen and carbon dioxide tensions, estimated by transcutaneous electrodes (tcPo2, tcPco2), were measured throughout the exercise and recovery periods. The mean recovery time for breathlessness as judged by visual analogue score was significantly shorter when oxygen was used than during placebo or air recovery (p < 0 05). The rates of return to baseline levels of respiratory and heart rates were not significantly affected by the gas inhaled. No placebo effect was detectable. It was not possible to select good responders from the results of prior physiological tests. In seven patients the study was repeated after an interval of between one week and a year. The consistency of observed response to oxygen was poor. Although recovery judged by visual analogue scores showed some consistency within individual patients and greater overall consistency than heart rate or respiratory rate, the direction of change in recovery judged by visual analogue score after the breathing of oxygen was variable. The change during the breathing of oxygen was towards improvement in both studies in three patients and towards deterioration in both studies in one patient, and it showed no consistent direction of change in the remaining three patients. It is difficult to determine which patients will derive substantial and reproducible benefit from short burst oxygen but their numbers are probably small. The results cast doubt on the justification for the current widespread prescription of oxygen cylinders for occasional use.
Breathlessness and reduced exercise tolerance are the major complaints of patients suffering from chronic airway obstruction.' The conventional treatment of this condition has been with f2 agonists and, in severe cases, home oxygen.2 The prescription of oxygen for such patients is, however, haphazard. Studies in Southampton and Sheffield indicate that, although oxygen is prescribed for the relief of hypoxaemia, it is taken by patients for the relief of breathlessness.34
As few instructions are given to patients other than from the delivering chemists and as oxygen is taken via a face mask at flow rates of 2-4 litres a minute, for a few minutes to half an hour, it can clearly be of little use in the prolonged relief of hypoxaemia. Physicians have therefore discounted the value of oxygen used in this manner, regarding improvements in dyspnoea as a placebo response to a highly emotive treatment. The measurement of subjective sensations such as breathlessness is difficult, but recently the use of the visual analogue scale of breathlessness has proved remarkably useful.58 Portable oxygen in patients with obstructive airways disease and severe breathlessness during exercise marginally increases distance walked but has a greater effect on relief of breathlessness.5 6 The present study extends the use of the visual analogue scale to measure the improvement in breathlessness claimed by most users of home oxygen after short bouts of exercise. An attempt has been made to use the visual analogue scale and certain 611 This entire procedure was repeated in seven patients after an interval of one week to 12 months from the initial test to assess reproducibility. These patients were selected as representing "good" responders, "fair" responders, and non-responders to oxygen assisted recovery and the order of gas administration was randomised afresh.
The data were not normally distributed and statistical analysis was carried out with a non-parametric multiple comparison test9 to establish any relationship between speed of recovery to baseline levels of heart rate, respiratory rate, and visual analogue breathlessness in air and oxygen and the "no mask" condition. Duplicate data are shown graphically for the seven patients tested twice to assess Table I shows baseline values of spirometric indices, blood gas tensions, heart rate, respiratory rate, and breathlessness at rest as assessed by the visual analogue scale. Figure 1 shows tcPo2 before, during and after exercise in one patient under three different conditions of recovery. The intervals between measurements were the same in all studies. The times taken for heart rate, respiratory rate, and breathlessness to return to baseline after the exercises are shown in table 2. Duplicate data for patients tested on two separate occasions to assess reproducibility are shown in figure 2 , with the statistical analysis in table 3. Randomisation of the order of gas administration is shown in table 4.
The results indicate that mean recovery time with oxygen as judged by visual analogue scale was significantly shorter than when placebo or air recovery was used (p < 0 05). Eleven of the 19 patients recovered from exercise faster with oxygen than with placebo or air. The rates of return to baseline levels of respiratory rate and heart rate were not significantly affected by the gas inhaled (table 2) . Transcutaneous oxygen tensions were lower than those obtained by arterial sampling (Pao2)-mean tcPo2 was 6 33 (SD 1-46) kPa compared with Pao2 7 53 (1.29) kPa. Mean tcPco2, however, was increased to 607 (1-16) kPa compared with 543 (099) kPa for mean Paco2, which is characteristic of this instrument. A small under-reading of the absolute values of arterial oxygen tension does not affect our argument and corrections have not been made. The time lag of these instruments in responding to changes in arterial gas tension is well known. Measurements of tcPo2 taken at the start of each exercise period were remarkably constant, suggesting that 20 minutes' complete rest after each recovery time was an adequate margin for arterial oxygen tensions to return to normal. Mean recovery time in terms of the visual analogue scale, however, became progressively longer after successive periods of exercise (3 This is likely to reflect the aforementioned time lag in the transcutaneous response to changes in arterial gas tension in that those patients needing the longest time to recover with oxygen had time to register the highest values of tcPo2.
We examined the question of whether the observed differences between the patients in their comparative responses under the three conditions represented real differences by using the additional data on the seven patients who were retested after an interval of from one week to 12 months from the initial study. The relevant part of the analysis of variance in the data on the 12 patients tested once was compared with that of the seven patients tested twice (table 3). The variation in performance "within patients" (that is, when the two performances of each patient were compared) was significantly smaller than that between patients (that is, when the single performances of individual patients were compared), only in the case of visual analogue scores of breathlessness.
Despite the apparent reproducibility of this index, examination of the data shows that the direction of change in recovery produced by the breathing of oxygen was variable. In three of the seven patients there was consistent improvement in recovery with oxygen in both studies; in one patient there was consistent deterioration and in the remaining three patients there was no consistent direction of change in recovery in response to oxygen. 
